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-Ifl^^. E2-2^^^^m2~3^^^mmitX'l O O : 3 7-64 : 4 
~14®IISdWSU<, 1 00 : 4 0~6 0 : 5~1 1 ©ilffl)&tJ;Oi?*LVi. 

±i2-jiis:s: (9) iznus^t^a^T.^i'^ h^-^mm^v^^^mmthxJit. 

fcfx (2. 4-$^- i s o-yptf;V7xn;i/) -4-7xn;v-7x:^;i/*:7; 
^i-'ih. IfX (2, 4->^-n-:/5^;V7x-;i/) -3-7x-;i/-7x-;i/ 
^X'^i-'ih. b*X (2, 4-i?- t e r t-:/5^;i/7xn;i/) -4-7xn;i' 
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-yjL=L)U-^7.^i-^h. MTs (2, 4->^- t e r t-:7'5^;P7x-;W -3 
-7x-;l/-7x-;i/3jNXJ^:^'r hifx (2. 6->?- i s o-yDtr;i/7x- 

-4-7xn;^-:7x:l;^7i^x*':^-r h, mt. (2, 6-i?-n-:/5";i'7 

x-;0 -3-7xn;i/-7x-;l'7jNX*:h-1' M7. (2. 6-i^-tert 
5 -:/5^;P7x:::;i/) -4-7x-;V-7x-;Vj|N7.*:f-f tfx (2, 6-^^ 
- t e r t -:^g^;i'7x:=i;W - 3 -7xz:;^-7xn;^3^cXJJ^:^^ h^d^^tf 
tfX (S^- t e r t -:/5^;i'7xr:;0 -7x-;i'-7xr:;i/zrsX5H'?-^ 
h;^>^$fSb<, t'X (2, 4->^- t e r t-:/5^;l/7x::i;W -7x:n;i/-7 
x-;^3}^;^3i^:f-r h/0^«i:DiJF*bVi, JlOfcfX (2, 4-i?- 1 e r t-:/5^;i/ 
10 7x-;i/) -7xz:;V'-7x~;i/*xsj^:^'r 2a£^±o?i^j^dWtb<. 

W^mzkVdTs (2, 4-i^- t e r t -7'5';i/7x-;i/) -4-7x-;i/-7 
x:i;l/jfN;^3j>:h'r h (E3-1^K^)-) fx (2, 4-';^- t e r t 

5^;i/7x:i;i/) -3-7x-;i'-7xr:;W2^cX!f^:?--r h (£3-2^^^) oia 
b < « 2 bT^^tiT^i^d^, * b < 2 a©2i^i^TS 

15 §o *fc. 2SO|g-a-tJ©«-&^OS'&itJ^, SftitTS : l~4 0^ffl;OW^ 
b<, 5 : 2~3O$£fflj&S.J:0jff^bVi, 

-;&5j^;^7x-^^S^^:bT^i^ hu::^5";i/5i^X7x-b> h'j/5";i/3i> 

X7x-h, hU^V":^;i/*X7x-K bU7x:n;i/jfcX7x-h, hUi'D 
;V7xn;i/7lNX7x-b, hUx5^;V5i^X7x-h, >'7x-;i/i^i/'>?;i/4^X7 
20 x«-h> >^7x:n;p^y:r;i'V4^-fe::i;p5i^X7x-h, bU::^h4^i/X5^;i/jfv7. 
7x-h. i?::^5^;i'*:;^7x-h. s^:r^5^;^4^X7x-h, $?>ryyDtr;i'jfc 

X7x-h;a:^?£W'5C:t:0«T#> «=*b< fib Up^5^;p3j^X7x-hTI&5. 

±«sii^^jt*. k.m 1 0 0 a«g^*;^c D> 0. 0001-0. 1 msiST 
^sns;ii:jOW*b<> J:?3i?sb<«o. 0 0 0 5-0. osam 
25 ^c:^?*b<«o. ooi~o. 0 3m*iKT35s. 

z.him^\^\-^. 55^d^5S!fSUi&i»^xxx;i/ibT«. 0-3 40D|gJ» 
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y^^J>m. hUx*>^, 5UX5">^, ^>^x:«7>^, A;U 
55^ '7-:^fU>i?. 7;x7U>m> yi-y':fy>m. 7y^iy>m. 

15 T, 0. 0 0 5~0. 5ai:Wlff^L<. ^O^if^t<«0. 0 1~0. 2fi 

i^m ^-t-iy-^^wm^ 7>x7^/>5sm 

/u>i^m ^ui/>i^m i^vu>i^m 5^:t^>>?^i^w*^frf5 

25 B^©^©fl:#:|f!li: tT«, CI Solvent Red 52, CI 
Solvent Red 149, CI Solvent Red 150, C 
I Solvent Red 191, CI Solvent Red 15 1, 
CI Solvent Blue 94, CI Solvent Blue 9 
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7, CI Solvent Violet 1 3> C I Solvent Vi 
Diet 14. CI Solvent GreenS, CI Solven 
t Green 2 8 tLX^^tl^7>7.y^/>^W^. C I Vat O 
range 9, CI Vat Orange 2, CI Vat Orang 

u>m7>Xy^y>^^m. CI Vat orange 1> CI Vat 
Ye 1 1 ow 4tVXiSi^Mz^^>X}d]^>^/>m7>7.y^y>^ym 
■fSiE^mvf^ C t-d^-V^^o ^:t^ >i^:J^mnt LTUC I Vat Red 
2> CI Vat Red 41, CI Vat Red 471SiE^mW^z: 

0 ^U^>^?mtL/m CI Vat Red 15, CI V 

at Orange 7> ^^j;t/fBAS FifcMLUMOGENv'U-XibT 
F Orange 240, F Red 3 0 5, F Yellow0 8 3, F R 
ed3 3 9J&^:§#frf§;i^:)i»tT?tS. ^'^^)>?^mntVT\t. WXJl/^h© 
MACROLEX Fluoresent Yellow 10GN(CI 8 

,5 olvent Ye 1 1 owl 6 0 : 1), MACROLEX Fluores 
cent Red G. =^/f)>J^^tLX\t. CI Solvent Ye 
Mow 33, CI Solvent Yellow 157, CI Sol 
vent Yellow 54, CI Disperse Yellow 16 
OfSiE^m^f^lltii^X^^o ^^)y^>^mntVT\t. CI solvent 

0 Red 135, CI Solvent Red 17 9, CI Solven 
t Orange 6 0. y^tii/7=i>^W^tLX\tC I Pigment 
Blue 15:3, CI Pigment Green 7, C I P i gm 
ent Green 3 Ql3:E^m^f^Ctif)^X^^o 2:ne)«liffiSfdA2@ 

5 Mbfc^fij^j fcKLT, -fern w, m^x^m\z^^i.x't(D^ 
(1) nmm 

nm^OM.i^mtLX}t. CI solvent Yellow 33, 
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CI Solvent Yellow 157>CI Solvent Ye 1 
low 9 8, CI Disperse Yellow 5 4, CI Disp 
erse Yellow 1 6 0 i:LT^e»ns^/ U>5^^<. CI S o 1 
vent Gr e en 3 ttT^e>n§'^Ul/>^^;iSF, CI Vat Ye 
5 llow 4tbxm<btl^z^'^>X\f.V>^>f>m7>7.y^y>Wi^o S 
o 1 ven t Yell owl 6 0 : 1 i:L'T^S)tl5^7TU >^^, §e>tC 
BASF^hMLUMOGENv'U-X^F Ye 1 1 owO 8 3 i:tT^e.nS 

»^bViA#:Mi:UTfJ, CI Solvent Yellow 3,3, CI 
10 Solvent Yellow 157, CI Solvent Yellow 
98, CI Disperse Yellow 54, CI Disperse 
Yellow 160, CI Solvent Green5,CI Vat 
Yellow 4> CI Solvent Ye 1 1 owl 6 0 : l^SckCi^B A 
SF^hSlLUMOGENi/U-XCDF Ye 1 1 owO 8 3 il)^^f3i^mti>?>M^ 

15 $tl§. 

(2) nmm 

n^%^n<OM;ii^mtLX\tC I Solvent Blue 87, CI 
Solvent Blue 94, CI Solvent Blue 97, CI 
Solvent Violet 13, CI SolventViolet 
20 1 4tbT^&nf>7>X7^/>5^^. $e>lCC I Figment Bl 
ue 15, CI Pigment Blue 15-1, CI Pigmen 

t Blue 15: z tbx^^n^y^uzyT=.>^ymfsiE^mw<^n^o 

^Tc. CI Disperse Violet 28 %)M^T#5o 
B^bi/^^Mi^mt. CI Solvent Blue 8 7, CI Solv 
25 ent Blue 94, CI Solvent Blue 97, CI Sol 
vent Violet 13, CI Solvent Violet 1 4:fe 
^XSCI Disperse Violet 2 8il)^iof3i^mf}^^miSi^n^o 

(3) mmm 
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^^^m^<DmmtLX. CI Solvent Red 22, CI S 
olvent Red 52, CI Solvent Red 149, CI 
Solvent Red 150, CI Solvent Red 151, C 
I Solvent Red 168.01 Solvent Red 19 1, 
5 CI Solvent Red 2 0 7 tbX^<on^7>7.y^/>^^o 
CI Vat Orange 9, CI Vat Orange 2, CI V 
at Orange 4tVX^<^n^^'7>Xtiym7>7.y^yyWi^n. 
'iVz^^>1f>XU>m7>7.y^/>^mn. CI Vat Orange 

1 tVT^ion^-j^>X}du>^/>mT>^y^/>^m^o c i so i 

10 vent Red 135, CI Solvent Red 179, CI S 
olvent Orange 6 0 <i:tT^6>tlS^U/>^^;^o C I Va 
t Red 2, CI Vat Red 41, CI Vat Red 47t 
LT^e.n55^:r-r>5?:^?^^, MACROLEX Fluorescent 
Red GtbT^SnSi^TUV^^. CI Vat Red 15, CI 

15 Vat Orange 7, :fea;t;BASFaMLUMOGEN>^U-X(D F 
Orange240, F Red3 0 5, F R e d 3 3 9 tUT^Sn^'^U 

fi'^bViAWM, CI Solvent Red 2 2, CI Solve 
nt Red 52, CI Solvent Red 149, CI Solv 

20 ent Red 150, CI Solvent Red 151, CI So 
Ivent Red 1 6 8, C I S o 1 v e n t Red 191, CI 
Solvent Red 207, CI Solvent Red 135, C 
I Solvent Red 179, CI Vat Red 2, CI Va 
t Red 41, CI Vat Red 47, CI Solvent Or 

25 ange 55, CI Solvent Orange 60, CI Solv 
ent Orange 63, CI Vat Orange 1, CI Vat 
Orange 2, CI Vat Orange 4, CI Vat Oran 
ge 9, AVXjl/^hU MACROLEX F 1 u o r e s c e n t R e d 
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G. BASFaMLUMOGEN'>U-X® F Red 30 5, F Red 
3 3 9:fecfct;?F Orange 2 4 Oj&i&Ja:SS^*^eS^$tl'5, 

(4) mmm 

■ B'^^y^Pt<DRm\tbX\t. CI Solvent Green 3, CI 
5 Solvent Green 20, CI Solvent Green 28 
tbrmn^7>7.y^y>^imo CI Pigment Green 7, 
CI Pigment Green 3 6 i:L/T^en57iS^D'>7:i>^» 

CI Solvent Green 3>CI Solv 
10 ent Green 2 0:feJ:rXCI Solvent Green 2 Silvio 

15 *bVifl:#:i?iJJ3;, (i) CI Solvent Green 3>CI Sol 
vent Green 2 0*3j;TCl Solvent Green 2 8d^ 
^fl^mii-^^m^^nrcm^^^^tS CI solvent Red 
22, CI Solvent Red 52, CI Solvent Red 
151, CI Solvent Red 16 8, CI Solvent Re 

20 d 191, CI Solvent Red 207, CI Solvent 
Red 135, CI Solvent Red 179, CI Solven 
t Orange 6 0f)^ibf3imf)^^mmnrc^^^m<DU'^^r^^o 

n^TXiJ'-^^y h^'^^rcib(D. ^<D&^h\,^M,i^m\t. ( i ) c I s 

olvent Blue 87, CI Solvent Blue 9 4, CI 
25 Solvent Blue 97, CI Solvent Violet 13, 

CI Solvent Violet 1 4:fe«ka^'C I Disperse V 

i o 1 e t 2 sii'^^fs^mfs^^mmnrcn^M^^n m ci s o i 

vent Yellow 33, CI Solvent Yellow 157, 
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CI Solvent Yellow 98, CI Disperse Ye 1 
low 5 4, CI Disperse Yellow 1 6 OHi^^fSi^^i}^?, 

fiMtnooa»%4'^ B^^7!)^o. 0 0 5~i oMa%"e^§. 

10 '^mr$>^tmz. ^■T^ :^^mLm(Dm^mm&,mmbrcm\zmmii<D§: 
tiffs.yt^m^im^Mo 3m<om'ktLx^m^v<m. oi~io 

\z^^m^m^n(Drcmm^'^x^-^uy h t vrm-^nx^^^hor^ 

15 tl«, :*:^$:fe^»a#MIS$n?&:Vio t36>L> ^^i!)^2. 0-3. 3mm, 
$f*b<«2. 1~3. lmrDX$>r)il}^-ommiZ^n^-^%(D-3i-^ifi2. 5~3. 
5mm, j?*b<Jt2. 7-3. 3mm©t)©*«W*>JT?^5. 

wmom^. mizm^&m/mnoittn. 2~i. 8, $ftb<i3:i. " 
m^'^T.i^'-^i^yhtmm^uv v<DMmt. :mmx$>^ctmmx^ 

25 

<DmM<DAyy^i:}mit)X'Pf3i^^J^iZS^WL^tLX^^^o tlf3:t>t>. *^5gcD« 
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m(omM^mMrmhx^<D^i^m^xtbrct^. o. ex-i. 3x0 

10 ?>^^M(Dmm^m:B^r^vx. ^(o^mm^xtLftt^. 0. 7x~i. 
2x©m mzo. 9X-1. ixoymm^mm-^mmmm^^t^^u 

yh(Dm<Dm-^i!fi. 'J>-fSi<t%Q3%. m^b<\t{PfS:< thQ 5%X$>^o 

^^\z:^Bm<Dm^'^7s^-^vym^(om^\zo^^xmm<D:^m^M^ 
(1) mmim-^mmmizi^-\zm^b^mmmm'^:^ 
15 (2) ^mi^rc\t-m(DMm\mm\zMmm\zmMb. ^>i^x.)\^^^D- 
-uam^m^m bx k ^-f ^^^^ k Lfc«€TXi$^-Efi&i^^#7t<D-&, 
^D<oi^^Mi4^mft$e)icig^bT^®tii^-r5;&a> (3) mmi^m 
Abxwmmfiammmm\zmvmmtmmmrr?>:^^. (4) ^^i^j 
=fe«w»ii?u;^c^, mm^. mmmmmm\zmmm^:^m ic(Dm 
20 ^^fi^j^ji^^^ij'-^iiif^^dwsbvi). (5) mm (4) ©^-fe^M 

-nmmm^. m^omm^^tmmmm^:^^. (6) t(fi2 (5) 0m 
^'r:?.^-m.mm±bxmmi3ia(omwmmmm\zmbmmMm^ 
^s, (7) iP6^j0^?0ititiisn4^fliM&ii'&UT icom^mwity^ 

'A^^xmmwii!ibr^:^m. (s) «few?siitRrM'i4#»?^^(^?i 
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x^m\zmifsi-:^fktLx. m (2) (D^&mm-^ntco :i(o^m\z^ 
mt. m^\mmt.mm\^-^f3:\^^m^m.mmm^tt:m-'\z y^^^ 

vy^hxn^-^7.9-mim (WM-^tf) z.<i^mim^mm\-^'k-^ 

-)smzYm^x. iMmzm\\zirDmn.m.<i^m^'^7.9-^vv 
15 (PC) (Dn^^mhxmmr^m\z'o^^xuymm'r^o 

Hi^O. 10~0. 5 5mm> i¥SL/<ttO. 1 5~0. Smrn, #{C^?*t<tt 
0. 2 5-^0. 4 0iam<DmmfmMX^^o 

c(DPcmmtmmitu^bxm^'^:^^-um m^m m^m^o 

m%(Dim. 9ft.h<u? cmi^ e o ~ 9 9 am%:fe«ktj?3tfei^ 1 ~ 4 0 mm% 
<D^m> #icjf s u < »p c«»* 7 0 ~ 9 5 mm%^^xm^n 5 ~ 3 0 m»% 

mmm^xFcmm^mmm-m^i^-\zm^vxmM^(Dm^^7.^ 

25 -m^ife*t#^tl«, iPfiTXtJ7-iMi^i:M§^P C^l/y h*fcJ*P Cia5fc€r 
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t(DU^mwi^ 0 . 5 5 0 mm%^^zM^ 50-99. 5 mmxommn}^ 

BM?C<]yyh (DM^^ts M# 3 ~ 5 0 cfctm# 5 0 ~ 9 7 M*% (Df^ 
ffl*5a*Ui. lf*UViig^jt«, B«r#5-3 0S4%:fej;rm#7 0~9 5m 
S%OieHT35!3. M^l 0-2 5fiM%:fej;rm#7 5 

15 ~9 oms%cD$gffl-efes. 
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m&rfom^(D^^mt5 O O p pm£^T^ l?SU<tt3 0 0 p pmOT> St) 

$f *L/<t* 1 0 0 p pm&j^mmr$>^o 

5inmOTOl&*<0't*M(:i2 0 0 p pmOT. *b<«l 0 0 p pmOT. 
m%9f^ b < 5 0 p pmOT3&*tf JT^iSo 

::n^:^y^-rwmvx^uyh^n^m^\Zs ^uyhmwmkit 
a^m'p-$'^?>rcib^zxhy>\^<Difm}txh7>Y<Dmm^'r!^^mi^-fSi 

20 L<t*l 1 0-1 4 0t:, j;D0tL/<«12O~13O'Ct/^§J;5JC?^-r 

mzm^^moB^^'^'R.mz^fKt^ z. t'^'^mtfsi^o 
25 mmbrc^'^\z:^mm<Dmm\'^x^-^uyh\t. m^-mfsimmm-^ 
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>\^^^^vxmt?>^ti!Amr^?>o ^(oftib\z}mromm\zmM.hx 

^»f5;^5£l»<, <^M(omtT;<U^-(1f-\z:^hy>\^^^\^iMs1t^. 51 
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xm(f^-jM\z^^^xws^mmim.(r>z.b.xtbX>. mfodmiU^ (ty-r 
y\z-^ms.'^x<r>mf-^7h't, 

5 0 0 MmlJil±OSW3 0 OfflOT> $6{C$f*L<J*^l/'-/ b 1 kg^DSlS^ 
0. 5/im£*±©atJ;0n 0, OO0M/gOT*W*l/K 

imm\z^\-^xmsm^\^fzy). mm mimm('^mx\t 

^OTIfi%^MtF^I^*T5, $e.l;:ltt£JfigJ^^cftf§fcJ?)0AW>7 b Wilis 
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m^'^:^^-^\yy htmm<uyht<Dm-^m^\tmzmm.^tifsi\/\ tm 
fc&su<«9 o~7 5mm%(Dimr$>^. 

:^mmom^^7.^-^uyhtmm^uy hi)^6^^m^m^:^mtL 

a(D:^mx'mm(ommzmt^ :$imM\m^^nftyty'^ x^. 
n^izm^cD - R:fe j;t;JiffiD VD - R^®x^ x^mwmmm^o)^. % 
ij-Yf^E(owm3m\z^nms.%ox^ri. ^omtmmmmi^^ 

«^ #stfx:ty7h^. uy}da.-^-vyhm. ^-MvyYm\zmmi 

%(DX^^o 

•^^\z:$i^m(Dm^'7x^-^uy hu. mmv-t^^\z^itm<Dmm<D;^9 
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5 ^0JO«0M 

10 (1) fiA^OS!!^ 

5 0] XSy^)>y-MM3 5 0*0, ^MM^l 2 Ot:T:S$ 5 0mmXilig9 0 
mmx|?$ 0 . 6 TomO^A ymmmm^ti^mmx 1 0 0 ^^^L^o 
HOI 0 OtScOD^J^fil^fe^i^fe^ti- (da t ac o 1 o rifc SF500)S 
15 fflV^T, D6 5^m (^SK^mSe 5 0 4K) TT©, L * (B^^), a * 

^<Dmizmtm/i^m^r):^ib^nrcLm^ (i) ^icifALx. ^<D^m (ae 

20 O:AE*^0. 5 

A: 0. 5<AE*<1. 0 
X : AE*^1. 0 

AE*=V (L*iiiax-L*inliO (a*iiiax-a*Biii) 2+ (b *im-b*miiO * (I) 

25 

L *iiiax, a *Bai> b *mai : fife)^ 10 0 fti^ OS;>cM 
L «]iiin, a Knin, b ^Bin : fS^^Kl 0 OfSc^Ofi/J^ft 



(2) ft:^i?©a!is 
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(3) ^^'^T.^mmm 

(4) BLER(Dm^ 

10 I I) TfJP^l. 2min, 1 2 Omm(f>©Al#S^M?^U r©S*?OBL 
ER^BLERiil^a (SONY©- CDp 1 ay e r cotrol un i 
t CDS-3 0 0 0) \Z^Kim^Vrco U^. ^40ClAVEi:(iClX^ 

(5) 

34 8 0/^15 0] T>'U>i5^-m^3 5 0*0. ^MMS 1 2 0 rTfi^ 5 0 m 
mx*g 9 0 mmx 0 . 6 mm©jgii^fHlfiffl^J^«Sf^fiKl/fc, 

z<DmmB-iLmm m) m^t^m^mv- 320 oa?£ffiViT, ^ 

^Mi^i^ft^lll^b, ®3 5 0 nm~4 0 0 nm(D^mmz^^1^^m:kmm^ 
20 m. ©4 0 0 nm^e 5 0 nm^C^3^t'5S/^3fcllilii^> <E)6 5 0 nmtC^^tS 

(6) 

f^BfSJ • TM-7 0-2S) (C2 Oi^-^)&itt^ 2. OmmOT. 1. OmmOT 

(7) m^m'^:^^-^uyh<D^-^<DmM 
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(8) m^^mom^ 

tit. 0. 5 fimu^ommt. ±m<D^^u-'^-mmmv'^m.ny 
ytm:&^\z^^mimm'ti^>^- (hiac, royco^lm) 

(9) 

0$nfe^x^;^i^^S^ (tt@12 0mm> J¥$l. 2mm) S> 
20 (10) ^ISBfi-^i^lS^ 

25 X : ^X\tm-Chi)^^-h 

(11) mm.(Dn'^-n^ 

(ii!?i2 0mg) *;>^X7^X3tc5J-^^P»b. PD5jN;i.ATii^{c:f||^^0 
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m?i\tl 0 0, 20 0, 30 0, 50 0, 100 0, 150 0^^) T§« 

(Dmm^^m^iomm(D:BM±}vm^^x (W) B^mr^mm u-3200 

1^ SIHM^fea^thT, m^4:0 0 nm- 7 0 0 nm©^^M^*a!l^5. 

^(Dm(Dm:kmmt^^max tt^o a max (Dmmmi)^3 5~7 0%© 

Amax=4 7 7nmcDMSd^¥i^0. 2 5 2*t?i5oJ^. 
10 ^MOC^fejSfijTX^-^l/y Vm^^Tc^mt. WSiB^l 0 O^T A 
max= 4 7 8 nm(Dmmf)^^i^ 0 . 3 0 9 Ta&t3 fco 

lliSMP©iF6SiKXiS^>-^i/-/ hojai^Lfci^m «W3 0 OBTA 

max=4 6 0 nm(DWt&f}^i^ 0 . 3 8 7T35-pfc. 
IlilMQOiP^^JVX^-'^V'y hoaH^ebfcMm ^^^¥2 5 O0TA 
15 max= 6 3 4 nm(D®3fe^:?>^¥i^ 0 . 19 5 Tifeofco 

PC-l 

JittS¥i^^^*5?)n 5,2 0 0(Z)7^>M^SE^ffiVifd:Vi:i^x^>S^cj:i9#e> 
e r t -':f^)Vyjiy-)V^mm)o ^LOA^^-O^m^itO. 3 3inm"T? 
PC-2 

j|ii!i^¥i^4H^S3on 4. 8 0 0(D7^>mt:m^x-^7.^>m\z^\)mn 

25 fc, :^^#;^>?k^*D:^^>'^4^©5•^^ 1. 1-H;^ (4-t:HP:^>-7xn 
;V) -3, 3> 5- hUP^5";i/ViJ7DA^+)-> [lf7.7xy-;l/TMC] 5&^*4 5 
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